ABSTRACT
growth, Aa, is determined by such methods as the unloading compliance method [6] , the electric potential method [71, the key curve method [8] and the ultrasonic method [9] .
In contrast to these far-field methods, The purpose of this paper is to assess the accuracy of the J values evaluated by the simple and convenient approximate procedure through a comparative study with those values obtained by the exact procedure. We then extend the analysis to che di.cussiin of the size and specimen dependence of the J-based resistance curves of 2024-0 and 5052-H32 aluminum specimens under uniaxial and biaxial loadings.
ASSESSMENT OF THE APPROXIMATE J-EVALLATION PROCEDURE
The approximate J-evaluation procedure [10] is based on the assumption that two-dimensional states of stress and strain in a fracture specimen can be approximated by the uniaxial states of stress and strains. The uniaxial state can be determined by using only the u -displacement field obtained by the y moire interferometry. This simplification is theoretically correct when the integration contour is taken along a far field location, i.e. the edges, of a single-edge-notched (SEN) specimen shown in Fig. 1 . As for J-e-aluation along a near crack tip contour (also shown in Fig. 1) , a sensitivity study [10] showed that the approximate J-evaluation procedure incurred a fourteen percent error in the elastic crack-tip stress field and decreased to less than one percent in the HRR field [13,141. In this paper, we present further application of the approximate J-evaluation procedure in large 2024-0 and 5052-H32 aluminum single-edge cracked, cruciform specimens which were subjected to uniaxial and biaxial loadings. The moire interferometry tests were conducted by the second author who developed an exact J-evaluation procedure [12, 15] which utilize both u x and u v moire displacement fields. Here, we apply the approximate J-evaluaLior.
nrr)oire fr the same u moire fringe patterns and compare these results to y those obtained by the exact J-evaluation procedure.
Material properties of the specimens are shown in Table I . 
Geometry Dependence of J-Aa Resistance Curve
Having proved the accuracy of the approximate J-evaluation procedure, previous JR curves generated for small single edge notched (SEN) specimens using the approximate procedure can thus be used in a comparative study with those generated by the large cruciform specimens. In the following, the specimen size and geometry dependence of the J-based resistance curves of 2024-0 and 5052-H32 aluminum specimens are discussed.
J-Controlled Crack Growth
The base for the J-resistance curve approach for stable crack growth is the condition of J-controlled crack growth. Under such condition, nearly proportional loading must exist at the crack tip region and the amount of crack growth must be small compared to the region dominated by the HRR fields [13, 14] . Within the condition of J-controlled crack growth, the J-integral and the related dJ/da are meaningful parameters for character iing, the crack growth Table 1 ) and did not exist in 5052-H32 aluminum specimens (a nonhardening material, see Table 1 ). Figure 5 shows that for strain hardening material such as 2024-0 aluminum of the same specimen thickness, the JR curve is independent of the specimen size and geometry for crack extension at least up to 1 mm. For low strain hardening material, such as 5052-H32 aluminum, Figure 8 shows that the JR curves 1ipviate afttL 0.6 mm crack extension in this nonhardening material
Where the J-dominated zone shrinks to zero [20, 21] . Thus some amount of strain hardening is essential for a valid JR curve, which can be used to characterize ductile stable crack growth, to exist. 2. Specimen size and geometry dependence of the JR curves of 2024-0 and 5052-H32 aluminum specimens are discussed. For 2024-0 aluminum specimens of the same thickness, the JR curve is independent of the specimen size and geometry for crack growth at least up to 1 mm. For 5052-H32 aluminum, however, the JR curves deviate after 0.6 mm crack growth. These results suggest nat some amount of strain hardening is necessary to ensure a specimen size and geometry independent JR curve for characterizing ductile stable crack growth. Measured J values based on the approximate J-evaluation procedure Crack Entension (mm) Crack Extension (mm) 
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C Cr n =--T + a -- y y y (Ramberg-Osgood Relation)
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